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Abstract 

An increasing population of dementia patients produces substantial societal impacts. We assessed the prevalence of mild 
cognitive impairment (MCI) and all-cause dementia, including very mild dementia (VMD), in Taiwan. In a nationwide 
population-based cross-sectional survey, participants were selected by computerized random sampling from all 19 Taiwan 
counties and were enrolled between December 2011 and March 2013. Cases were identified through in-person interviews 
based on the National Institute on Aging-Alzheimer's Association clinical criteria. Demographic data and histories involving 
mental status and function in daily living were collected. The principal objective assessments were the Taiwanese Mental 
Status Examination and Clinical Dementia Rating. In all, 10,432 people aged 65 years or older (mean age 76.2±6.7, 52.3% 
women) were interviewed. The age-adjusted prevalence of all-cause dementia was 8.04% (95% CI 7.47-8.61), including 
a 3.25% (95% CI 2.89-3.61) prevalence of VMD; that of MCI was 18.76% (95% CI 17.91-19.61). Women had a higher 
prevalence than men of both all-cause dementia (9.71% vs. 6.36%) and MCI (21.63% vs. 15.57%). MCI affects a considerable 
portion of the population aged 65 and above in Taiwan. The inclusion of VMD yields dementia prevalence rates higher than 
those previously reported from Taiwan. Old age, female gender, and a low educational level are significant associated 
factors. 
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Introduction 

The global prevalence of dementia doubles with every 5-year 
increase in age after 65 years [1]. The aging population in Taiwan 
has grown rapidly in the past decades, with an increase in the 
percentage of the population over age 65 from 6.8% in 1992 to 
11.1% in 2012 [2]. The size of the dementia population is 
expected to increase, with substantial societal impacts on health 
care costs and caregiving. 

Previous to this study, no nationwide prevalence report was 
available for dementia in Taiwan [3]. In addition, people with 
mild cognitive impairment (MCI) or very mild dementia (VMD) 
were not specifically assessed. Estimates of the prevalence of MCI 
throughout the world have ranged widely among studies [4-6] . A 
limited number of epidemiological studies of VMD are available 
[7,8]. MCI, VMD, and dementia of other severity stages have 
different public health implications with varied prognoses, 
symptoms, treatments, and cost burdens. 

Our study aimed to assess the prevalence of MCI and dementia, 
including VMD, in a representative sample of people aged 65 and 
over in Taiwan and to investigate the associated factors. 



Methods 

Study Design and Sampling 

This study was based on a nationwide population-based cross- 
sectional survey, with participants enrolled between December 
2011 and March 2013. To achieve a nationally representative 
sample, residents aged 65 and above in all 19 counties or cities 
across the country were identified as our target population. 
According to the 2010 census, there were 2,431,276 people aged 
65 years and above among the entire population of 23 million in 
Taiwan. Computerized multistage random sampling from census 
data was performed. At the first stage, every official administrative 
district ("Li") in each county was given a random number. In each 
county, the population of "Li"s was then sequentially summed by 
the random number order until 2% of the people aged 65 and 
above were obtained to create a list of sampling "Li"s. Because the 
population in each "Li" of every county is different, more "Li"s 
were sampled in some counties than in others. Initially, we 
sampled a total of 48,625 people. Among these people from each 
selected "Li", approximately 60% were then further sampled at 
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random to compile an address list with a total of 28,600 potential 
enrollees. We aimed to recruit 12,500 participants (0.5% among 
the older people) under the assumption of a participation rate of 
approximately 40%. With the assistance of the Ministry of Health 
and Welfare of Taiwan and local city governments, our study team 
obtained the address lists needed to perform a door-to-door 
survey. 

Standard Protocol Approvals and Patient Consents 

This study was approved by the ethics committee at the 
National Taiwan University Hospital. Written informed consent 
was obtained from all participants or their proxies in the study. 

Training of Interviewers, Home Visit Procedure, and 
Quality Control 

The field interviewers were primarily home care nurses. All 
interviewers participated in a 2-day training course. A neurologist 
presented lectures addressing the basic knowledge and diagnosis of 
dementia, and a clinical psychologist demonstrated the cognitive 
measurement tools. The lectures were followed by a 2-day 
internship at a medical center. Thus, all interviews were conducted 
by well-trained field interviewers with continuous quality control 
to achieve necessary quality standards. The inter-rater reliability of 
global CDR was substantial, with a kappa value of 0.671. 

Participants were recruited after providing informed consent. 
An in-person interview was then performed to take a brief history 
related to cognitive and functional status, followed by a structured 
questionnaire with demographic data and mental tests. The 
interview process was performed according to an operational 
manual that defines all the variables examined in this question- 
naire. Logic checks for inconsistency and auditing were performed 
by experienced supervisors to ensure the quality and reliability of 
the entered data. Difficult cases were examined and discussed by 
a consultant panel consisting of 4 neurologists and 1 clinical 
psychologist specializing in the diagnosis and care of people with 
dementia. 

Measurements for Cognitive and Functional Status 

Objective mental evaluations included the Clinical Dementia 
Rating Scale (CDR) and the Taiwanese Mental State Examination 
(TMSE) [9,10]. Normal TMSE results were defined as a score > 
24 in literate elders and >13 in illiterate elders [9,10]. Functional 
status was assessed using the activities of daily living (ADL) scale 
for self-care activities such as washing, dressing, grooming, 
toileting, and eating and the instrumental activities of daily living 
(IADL) scale for activities such as cooking, shopping, laundry, and 
maintaining household finances. 

Diagnostic Criteria 

The diagnosis for all-cause dementia was based on the core 
clinical criteria recommended by the National Institute on Aging- 
Alzheimer's Association (NIA-AA) [11]. Cognitive status was 
determined from an in-person evaluation. A brief medical history 
was taken from the participant and a knowledgeable informant 
(who was a relative and a principal caregiver providing at least 10 
hours of weekly direct care for the dementia patient). The medical 
history was taken to detect any insidious change of behavior or 
personality and any mental decline from previous levels of 
functioning and to determine whether this decline interfered with 
the ability to function at work or in routine activities. The 
cognitive impairment was not explained by delirium and major 
psychiatric disorders. In addition to the history of cognitive status, 
objective assessments including the CDR and TMSE were 



performed to evaluate memory, executive function, visual spatial 
ability, and language function. The severity of dementia was then 
determined by the CDR [7,8]. Participants who were compatible 
with the NIA-AA criteria for all-cause dementia with a CDR score 
of 0.5 were defined as VMD [7,8]. People with VMD had mild 
impairment in 2 or more cognitive domains as well as a mild 
decline in daily functions, whereby the cognitive deficits were 
sufficient to interfere with independence of daily living function as 
a result of abnormality in community affairs or at-home hobbies or 
as a result of personal care as assessed by the CDR. MCI was 
diagnosed, based on the criteria recommended by the NIA-AA, as 
a change in cognition with impairment in 1 or more cognitive 
domains but no evidence of impairment in social or occupational 
functioning as assessed by the CDR, ADL, and IADL [12]. For the 
diagnosis of non-dementia, individual should have none of the 
conditions listed in the NIA-AA core clinical criteria for all-cause 
dementia and have a CDR score of 0 as well as an education- 
adjusted TMSE within normal limits. Individual who did not fully 
meet the aforementioned criteria and whose diagnosis remained 
unclear after a discussion by the consultant panel were categorized 
in the unclassified group. For example, certain older people with 
major depression or another mental disorder or other serious 
physical illness might have impaired daily living function or 
impaired cognitive performance; consequently, their CDR score 
was > 0. This situation did not fully meet the NIA-AA criteria and 
was also not compatible with our definition of non-dementia. 

Statistical Analyses 

Prevalence estimates were calculated as the number and 
percentage of cases with MCI or all-cause dementia in the total 
study sample. We estimated the overall and specific prevalence by 
gender and for each 5-year age group. The effects of age (5-year 
age categories), gender, and years of education on the prevalence 
of all-cause dementia and MCI were assessed with multiple logistic 
regression models to obtain odds ratios (ORs) and 95% confidence 
intervals (CIs) adjusted by possible confounding factors including 
smoking, drinking, habitual exercise, and comorbidities such as 
hypertension, diabetes mellitus, and cerebrovascular diseases. We 
performed all analyses using SAS statistical software (version 9.3 
for Windows) with 2-tailed statistical tests. 

Results 

Of the 28,600 subjects screened, 18,029 were non-respondents, 
primarily for the following reasons: interviewers were not 
permitted to enter subject's residence, incorrect addresses were 
provided, subjects moved away from the listed address, or subjects 
refused to participate (Fig. 1). Of the 10,571 respondents, 139 were 
excluded due to incomplete or erroneous data (Fig. 1). We finally 
enrolled 10,432 subjects, reflecting a total participation rate of 
36.5%. To check the representativeness of the participants of this 
study, we compared the general data of the respondents and non- 
respondents of Taipei city, the capital city of Taiwan, and those of 
Taoyuan county. Taipei city represents a highly urbanized area, 
whereas Taoyuan includes more suburbs and rural areas. The 
mean ages of respondents and non-respondents in Taipei city and 
Taoyuan were 75.2 ± 7.2 years and 75.2 ± 7.3 years, respectively 
(p — 0.83), and the proportions of female respondents and non- 
respondents were 51.7% and 51.1%, respectively = 0. 19). There 
was no significant difference between the non-respondents and our 
study participants. 

Table 1 shows the demographic characteristics of the partici- 
pants. The mean age was 76.2±6.7 years, and 52.3% were 
women. A total of 3,351 participants (32.1%) were uneducated, 
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Computerized random selecting administrative 
districts ("Li") to obtain 2% of people aged 65 
years and above from each county 
N=48,625 



Further random sampling 60% of older people 
from each selected Li to go on door-to-door 
screening 
N=28600 



Respondents 
N=10,571 



Participants who completed the 

survey 

N=10,432 



Non-respondents: 18029 

1. Untraceable* : 7421 

2. Refused : 2273 

3. Deceased : 1395 
4.Institutionalized : 238 

5. Hospitalized : 103 

6. Wrong address : 3092 

7. Moved away : 3507 



Excluded : 139 
1. Incomplete : 83 

• Refused during interview : 40 

• Severe hearing or vision deficit : 6 

• Incomplete date : 37 

2. Excluded after logic check : 56 



*Untraceable cases including not allowed to get into the building or no one answering the door 



Figure 1. Flow chart of the enrollment of study participants. 

doi:10.1371/journal.pone.0100303.g001 

and 4,719 (45.2%) had 6 years or less of education. The 
percentage of uneducated women (n = 2,589, 47.4%) was signif- 
icantly higher than that of men (n = 762, 15.3%), and the 
percentage of participants with a higher education (college or 
university) was significantly less among women than among men 
(2.7% vs. 11.1%,/<0.0001). 

Among the 10,432 participants, we identified 929 (8.91%) cases 
with dementia, including 366 (3.51%) with VMD with a CDR 
score of 0.5. There were 2,049 (19.63%) people suspected to have 
MCI, and 419 (4.02%) participants were categorized in the 
unclassified group. Table 2 shows that the age-adjusted prevalence 
ofMCIwas 18.76% (95% CI 1 7.91-19.61), with a peak of 26.24% 
at age 85-89 years and a decrease to 22.60% after 90 years of age. 
The age-adjusted prevalence of dementia (including VMD and 



a CDR^l) at ages 65-69, 70-74, 75-79, 80-84, 85-89, and ^;90 
years was 3.40, 3.46, 7.19, 13.03, 21.92, and 36.88%, respectively; 
the prevalence approximately doubled for every 5-year increase in 
age after 70 years. The age-adjusted prevalence of all-cause 
dementia was 8.04% (95% CI 7.47-8.61), including a 3.25% (95% 
CI 2.89-3.61) prevalence of VMD. The prevalence of MCI was 
18.76% (95% CI 17.91-19.61). We further computed the age- 
gender-adjusted prevalence, which was very similar to the 
aforementioned age-adjusted prevalence. The data showed an 
18.78% (95% CI 18.03-19.53) prevalence of MCI and an 8.13% 
(95% CI 7.61-8.66) prevalence of dementia, including a 3.29% 
(95% CI 2.95-3.63) prevalence of VMD and a 4.84% (95% CI 
4.43-5.26) prevalence of dementia with a CDR^l (Table 2). 
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Table 1. Demographic characteristics of study participants stratified by gender. 





Variables* 


All 




Men 




Women 






(n = 10432) 




(n = 4974) 




(n = 5458, 52.3%) 






n 


% 


n 


% 


n 


% 


Age 


65-<75 y/o 


4798 


46.0 


2180 


43.8 


2618 


48.0 


75-<85 


4323 


41.4 


2111 


42.4 


2212 


40.5 


> = 85 


1311 


12.6 


683 


13.7 


628 


11.5 


Mean age (±SD) 


76.2 


6.7 


76.5 


6.7 


75.9 


6.7 


Education Year 


0 


3351 


32.1 


762 


15.3 


2589 


47.4 


< = 6 


4719 


45.2 


2622 


52.7 


2097 


38.4 


6-12 


1660 


15.9 


1039 


20.9 


622 


11.4 


>12 


700 


6.7 


551 


11.1 


149 


2.7 


Lifestyle habits 


Smoking 


2004 


19.2 


1906 


38.3 


98 


1.8 


Drinking 


1261 


12.1 


1159 


23.3 


102 


2.0 


Regular exercise 


4119 


39.5 


2161 


43.5 


1958 


35.9 


Comorbidities 


Hypertension 


5338 


51.2 


2413 


48.5 


2925 


53.6 


Diabetes mellitus 


2248 


21.6 


1000 


20.1 


1248 


22.9 


Cerebrovascular diseases 


694 


6.7 


384 


7.7 


310 


5.7 



inconsistency between total population and population summed for individual variable was due to missing data. 
doi:1 0.1 371 /journal.pone.01 00303.t001 



In terms of the differences between genders, the prevalence of 
MCI in women (21.63%, 95% CI 20.38-22.89) was higher than 
that in men (15.57%, 95% CI 14.44-16.70) (p<0.0001). The 
prevalence of all-cause dementia was also higher in women (9.71 % 
vs. 6.36%, j6<0.0001), including a higher prevalence of VMD 
(4.00% vs. 2.49%, /)<0.0001). The age-specific prevalence of all- 
cause dementia approximately doubled for every 5-year increase 
after the age of 70 years in both women and men. The results also 
showed that the prevalence of MCI in women decreased 
significantly from 29.18% at age 86-89 years to 21.67% at age 
90 or above, whereas the prevalence of MCI in men of both age 
groups was relatively stable (23.75% and 23.63%, respectively). In 
contrast to the decreased prevalence of MCI at the oldest age, the 
prevalence of VMD in women continued to increase from 9.65% 
at age 86-89 to a peak of 16.75% at the age of 90 or above. Unlike 
these prevalence changes in women, the prevalence of VMD in 
men aged 85-89 and that in men aged 90 or above was similar: 
5.79% and 4.95%, respectively. Figure 2 shows the age- and 
gender-specific prevalence rates and 95% CIs for MCI, VMD, 
dementia with a CDR^l and all dementia. 

Taiwan is primarily mountainous in the east, with gently sloping 
plains in the west, and is officially divided into 4 areas. The age- 
adjusted prevalence of dementia in the northern, central, southern, 
and eastern areas was 6.56% (95% CI 5.74-7.39), 12.28% (95% 
CI 11.06-13.49), 6.54% (95% CI 5.77-7.30) and 14.16% (95% CI 
8.73-19.6), respectively, with significant differences among areas 
(/><0.001). The prevalence of MCI was also highest in the eastern 
area, followed by the central, northern, and southern areas 
(Table 3). 

Table 4 presents the evaluation of the effects of age, gender, and 
education on MCI and dementia using multiple logistic regression 
after adjustment for other factors, including smoking, drinking, 



exercise, hypertension, diabetes mellitus, and cerebrovascular 
diseases. Compared with people aged 65-74, the OR of dementia 
was 3.28 (95% CI 2.68-4.02) in people aged 75-84 and increased 
to 16.38 for those aged 85 years or above. Compared with people 
who had received more than 1 2 years of education, the OR for 
dementia was 2.70 (95% CI 1.76-4.14) in those who had never 
been educated, with an OR of 2.91 (95% CI 1.30-6.52) in women 
and an OR of 2.08 (95% CI 1.24-3.50) in men (Table 4). 
Similarly, the education effect was significant for the risk of MCI 
and was especially high for women without any formal education, 
whose OR was 7.60 (95% CI 3.78-15.29) relative to those with 
a high educational level. After adjustment by age, education and 
the aforementioned associated factors, women were still at a higher 
risk of dementia than men, with an OR of 1.33 (95% CI 1.09- 
1.62, jft-CO.OOl) for dementia and an OR of 1.28 (95% CI 1.13— 
1.45, p<0.00\) for MCI (Table 4). In addition, the p values for 
trend analyses on the variables of education and age were 
significant (all p<().Q0\), indicating the lower education or older 
age, the higher risk of dementia or MCI developed (Table 4). 

Discussion 

In the Taiwanese population aged 65 years and above, the age- 
adjusted prevalence of MCI was 18.76%, and the prevalence of 
all-cause dementia was 8.04%, including a 3.25% prevalence of 
VMD. The overall prevalence for MCI and for dementia was 
higher in women than in men. The prevalence of dementia or 
VMD doubled for every 5-year increase after age 70. Age, gender, 
and education were significandy associated with MCI and 
dementia. 

Previous studies in Taiwan reported that the prevalence of 
dementia in adults aged over 65 ranged between 1.7% and 4.3% 
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Figure 2. Age- and gender-specific prevalence and 95%CI of 
(A) mild cognitive impairment; (B) very mild dementia; (C) 
dementia with CDR> = 1; (D) all-cause dementia. 

doi:1 0.1 371/joumal.pone.01 00303.g002 

based on surveys of local urban or rural areas [3,13-16]. The 
pooled prevalence between 1991 and 1994 was approximately 
3.6% based on 11,208 study subjects [17]. Most of the surveys 
conducted during that period used the DSM-III-R criteria for 
dementia. This study, conducted almost 2 decades after previous 
reports, showed an increase in the overall prevalence of dementia 
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to approximately 8.0%. In approximately the same period, the 
percentage of the Taiwanese population aged over 65 years 
increased from 6.8% in 1992 to 11.1% in 2012. With the increase 
in both the aged population and the prevalence of dementia, the 
estimated number of people with dementia in Taiwan in 2012 was 
approximately 4 times that in 1992, increasing from 50,970 (3.6%) 
to 208,012 (8.0%). Therefore, the large increase in the prevalence 
of dementia might be due to the aging of the population and the 
inclusion of very mild cases in the present study. The difference 
between the DSM-III-R diagnostic criteria applied 2 decades ago 
and the recendy updated NIA-AA recommendations for all-cause 
dementia might contribute, in part, to this increase [13,14]. 
According to Alzheimer's Disease International [18], there were 
an estimated 35.6 million people with dementia worldwide in 
2010, and this number nearly doubles globally every 20 years. The 
marked increase in the population with dementia has also been 
noted in other countries and will pose a significant global societal 
and economic challenge [19-23]. 

Reports for the past decade on Asian populations aged over 65 
indicate that the prevalence of all-cause dementia was approx- 
imately 4.1-5.8% in China [24,25]. 4.2-8.5% in Japan [25,26], 
and 5.2-9.2% in South Korea [25,27]. A recent systematic review 
and meta-analysis showed that the dementia prevalence in Taiwan 
was estimated to be 5.7% [19]. A study from the 10/66 Dementia 
Research Group showed that the prevalence of dementia varied 
between 5.6% and 11.7% in Latin America, India, and China 
[28], and the prevalence ranged from 6 to 10% according to 
studies in the US and several European countries [8,29-31]. The 
dementia diagnoses in most of those studies were based on the 
DSM-IV [19,25-27] or on study-specific protocols [28,29]. As the 
NIA-AA criteria used in this study have only been recommended 
since 201 1, they had not been adopted when the aforementioned 
surveys were conducted. Different diagnostic criteria and study 
designs might contribute to the variations in the epidemiological 
estimates. 

One study in the US showed that 22.2% of people aged over 70 
had MCI [32]. Another study reported a 16% prevalence of MCI 
in people aged 70-89 years [33]. The prevalence of MCI was 
12.1% in a German study with subjects aged 50-80 years and was 
12.7% in a meta-analysis of a population aged 60 years and older 
in China [34]. Despite differences in methodology or age 
distribution, most of the studies reported a prevalence of MCI 
or cognitive impairment-no dementia in the range of 1 1-20% 
among people aged 65 and above [32,35-37]. 

Although the recognition of VMD has specific implications for 
clinical management, and although pharmacological treatment for 
VMD cases might be a good strategy for early intervention, few 
prevalence studies have been conducted [7,8,38]. In addition, 
there is no consensus regarding the diagnostic criteria for VMD, 
but most studies have defined very mild cases as those with a CDR 
score of 0.5 [7,8,38]. In Denmark, the prevalence of all-cause 
dementia was 7.1%, including a 2.8% prevalence of VMD [8]. 
Another study showed that 8.5% of Hong Kong Chinese 
individuals aged 70 years or older had VMD [7], which was 
much higher than our figure of 3.8% (age 704-). The VMD 
prevalence found in the present study was close to that found for 
Denmark. Estimates of the prevalence of VMD are substantially 
affected by the definition and diagnostic procedures used. The 
higher prevalence of dementia found by this study compared with 
previous reports might be due, in part, to the inclusion of these 
very mild cases. 

Compared with the Alzheimer's Disease International consen- 
sus estimates by WHO region in 2008 [39] and the dementia 
report of the WHO in 2012 [40], the age-specific prevalence of all- 
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cause dementia in people aged 65-69 in the present study was 
higher than those of all the listed regions [39,40]. We found that 
the percentage of age-specific population 65-69 years was much 
lower (17.8%) than that in the national census data (28.7%). In 
contrast, for the population aged above 70, the age-specific 
population distributions in our sampled participants were similar 
to those in the overall national data (sampled vs. national census: 
34.3% vs. 36.9 for ages 70-74; 28.8% vs. 27.5% for ages 75-79; 
21.6% vs. 20.4% for ages 80-84; 10.8% vs. 10.7% for ages 85-89; 
and 4.5% vs. 4.5% for ages 90+). In part, the low participation rate 
among subjects aged 65-69 years might have resulted because 
many normal people at this age group in Taiwan are still working 
or leaving their home for leisure-time activities. However, those 
with cognitive impairments have a higher probability of being 
assessed because they are jobless or face limitations upon going out 
and are, therefore, more likely to stay at home. As a result, the 
prevalence of dementia in this age group (65-69 years) might be 
overestimated. 

Compared with the worldwide estimates from the 2012 WHO 
dementia report [40] and a recent systematic review in China [20], 
our data for the age-specific prevalence of all-cause dementia at 
ages over 69 years were very similar to the estimated values in 
other countries. Take Australia and China for examples, the 
prevalence estimates were as following (Taiwan vs. Australia vs. 
China): 3.5% vs. 4.5 vs. 4.8% for ages 70-74; 7.2% vs. 7.5% vs. 
8.5% for ages 75-79; 13.0% vs. 12.5% vs. 14.6% for ages 80-84; 
21.9% vs. 20.3% vs. 24.3% for ages 85-89; and 36.9% vs. 38.3% 
vs. 39.0% for ages 90+. In addition, the results of this study were 
also similar to the estimates in North America and Western 
Europe (age groups 70 and above) in the 2012 WHO report. 
These values reflect an approximate doubling of prevalence every 
5 years. Despite the differences among diagnostic criteria in case 
ascertainment, there were still similarities in the age-specific 
prevalence of dementia between countries. 

An interesting observation was the marked decrease in MCI 
prevalence and the increase of VMD to a maximum value in the 
oldest women. For men, in contrast, both the MCI and VMD 
prevalence remained stable as age increased from 85-89 to 90+. 
These findings suggested that the proportion of cognitive status 
transitions from MCI to mild dementia is greater in women than 
in men at a later age. We do not yet have a plausible explanation 
of this observation, and further research is needed. 

Age, gender, and education were significant associated factors 
for dementia. Uneducated people have a higher prevalence of not 
only dementia but also MCI compared with those with a high 
educational level. These results suggest that education may be 
a potential protective factor [41]. Among the people aged 65 and 
above in Taiwan, the percentage of women without any formal 
education (47.4%) is much greater than that of men (15.3 %). This 
difference may contribute to the higher frequency of dementia in 
women found in this study. The educational effects for MCI were 
also more significant in women than in men. Because of the 
potential for MCI to develop into dementia, adequate and suitable 
education for women might significantly decrease the overall 
prevalence of dementia. Nevertheless, after adjustment for age, 
education, and other common associated factors, women in our 
study still had a higher risk of dementia and MCI than men. This 
result may implicate other gender-related biological or psychoso- 
cial factors in the pathogenesis of cognitive impairment. 

This study has several strengths. First, it is the only large-scale, 
nationwide epidemiology study to date for both dementia and 
MCI in Taiwan. Most previous studies in Taiwan were performed 
in local rural or urban areas and might not be nationally 
representative. Second, all participants in this study underwent 



a detailed in-person assessment. The inability to maintain daily 
living activities and usual social or occupational functions is 
essential for the differential diagnosis of MCI and dementia. It is 
difficult to make a clinical diagnosis without a thorough evaluation 
of the subject. Third, this study identified the prevalence of VMD, 
as epidemiological reports about the early stage of dementia are 
still uncommon. With advances in treatment, it is critical to detect 
milder forms of dementia earlier to obtain the maximal benefits of 
intervention. Fourth, different definitions for MCI have resulted in 
a wide range of estimates in previous reports. The case 
determination for all-cause dementia and MCI in this study was 
based on the core clinical criteria from the NIA-AA [11,12]. This 
study is a very early, if not the first, epidemiological field survey 
adopting these newly revised criteria, which are expected to be one 
of the principal diagnostic guidelines for most dementia research 
in the future; thus, future data will be comparable to those of the 
present study. 

An important limitation of the study was the low participation 
rate in this national survey, especially for people aged 65-69 years. 
Although all of the study participants were randomly sampled and 
the age and gender distribution between non-respondents and 
participants in the 2 selected city/county areas showed no 
significant differences, there still remained a residual selection 
bias. The higher probability of staying home for people with 
cognitive impairments than for those normally at work might 
overestimate the prevalence of dementia in the age group of 65-69 
years. Because permission to enter the residences of non- 
respondents was denied, it was difficult for our research staff to 
clarify the retirement status or the actual reason why the non- 
respondents were not staying home and to evaluate how this factor 
influenced our results. Nevertheless, age standardization was used 
to adjust the difference in the age distribution between the 
sampled study participants and the entire national population. 
Another limitation is that the cognitive function of all of the 
participants was assessed primarily by clinical history, TMSE, and 
CDR without a detailed psychiatric evaluation to exclude other 
major psychiatric disorders that may impair cognitive function and 
might be misdiagnosed as dementia; this limitation applies 
although each difficult case was examined and discussed by 
a consultant panel consisting of 4 neurologists and 1 clinical 
psychologist specializing in the diagnosis and care of people with 
dementia. The lack of further diagnostic procedures such as brain 
imaging and blood tests for dementia classification is an additional 
limitation of this study. Definitive diagnoses and classifications of 
dementia are usually lacking in field surveys such as our study. 

In conclusion, this nationwide epidemiological study showed 
that MCI affects a considerable percentage of the population of 
Taiwan aged 65 and above and is more prevalent than dementia 
in Taiwan. The inclusion of very mild cases of dementia resulted 
in a higher prevalence than that previously reported. In addition 
to old age, female gender and a low educational level are 
significant risk factors for MCI, VMD, and all-cause dementia. 
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